To determine the effect of an 8-week circuit training program on menopausal symptoms and quality of life (QOL). Study Design: Pre-to posttest of convenience. Background: Because of recent findings regarding the adverse effects of hormone therapy, nonpharmacological treatments are being explored for managing menopausal symptoms and decreased QOL associated with this transitional period. Several studies have demonstrated the benefits of aerobic or resistance exercises on the menopausal population. Methods and Measures: Twelve perimenopause and postmenopausal women (mean age, 54.8 years) underwent an 8-week circuit training program at a local fitness center in southern New Jersey. Menopausal symptoms and QOL were monitored via pre-and posttest administration of the Menopause Specific Quality of Life Intervention Questionnaire (MENQOL-Intervention). Physical activity level was evaluated using Baecke's Questionnaire of Habitual Physical Activity. Muscular strength, endurance, and flexibility were evaluated using physical tests. Anthropometric measurements were recorded to assess body composition. Results: Statistical significance was observed in the physical domain of the MENQOL-Intervention (P ϭ .008) but not in the vasomotor, psychosocial, and sexual domains. An increase in muscle strength, endurance, and flexibility was observed post-circuit training for each of the modified Push-up Test (P ϭ .04) and Sit and Reach Test (P ϭ .006). However, statistical significance was not seen in the other physical tests: curl-up, body fat percentage, and Baecke's Questionnaire. Conclusion: Circuit training may be a helpful strategy for menopausal women who experience menopausal symptoms and decreased QOL. Physical therapists treating menopausal women should consider circuit training as an intervention or lifestyle recommendation.
INTRODUCTION
Menopause, the end of the reproductive period, is the beginning of a new phase of awoman's life. The World Health Organization defines menopause as a year from the date on which the last menstruation cycle started. 1 The menopausal transition, averaging 3.8 years, begins with a period of erratic bleeding, followed by the cessation of one's menstruation and 12 consecutive months of absent menstruation. During the menopausal transition, a variety of menopausal symptoms arise because of decreased estrogen and progesterone hormone levels. Women in the early stage of menopausal transition are labeled as perimenopausal women. 1, 2 Women continue to experience menopausal symptoms after menopause and are referred to as being in the postmenopausal state. 1, 2 Menopausal symptoms can have a great impact on women's life. Eighty-five percent of perimenopausal and postmenopausal women report having more than 1 menopausal symptom. 3 Symptoms include vasomotor (hot flashes and night sweats), psychosocial (mood changes, depression, and decreased cognitive function), physical (frequent urination and joint pain), and sexual symptoms (vaginal dryness and decreased sexual desire). 4 The presence of menopausal symptoms may lead to a decrease in various aspects of quality of life (QOL). 5 Some women seek various treatments for their menopausal symptoms and QOL. Currently, the treatments available are hormone therapy (HT) and complementary and alternative medicine. 5, 6 Complementary and alternative medicine consists of treatments that coincide or replace conventional medical techniques, including aromatherapy, massage, meditation, and some forms of movement awareness programs. 6 Because of the adverse effects of HT, many women are seeking alternative choices for the management of bothersome symptoms. 7 For this reason, it has become even more important to examine the benefits of exercise on menopausal symptoms.
Circuit training is a series of resistance training machines alternated with different types of aerobic exercises. Each exercise is performed at a specific station for a certain period of time. The completion of all stations indicates one circuit. 8, 9 Aerobic and resistance training have been shown to be beneficial in both perimenopausal and postmenopausal women. 5, 10, 11 Previous research suggests that the combination of resistance and aerobic exercises increases muscle strength and endurance, improving QOL in postmenopausal women. 5, 10, 11 Miszko and Cress 12 performed a case-control study that found that perimenopause and postmenopausal women can benefit significantly from either aerobic or resistance exercise. Further investigation is needed to determine the benefits of circuit training on menopausal symptoms and QOL.
The purpose of this study was to examine the effect of an 8-week circuit training program on menopausal symptoms and QOL of perimenopause and postmenopausal women.
METHODS AND MEASURES

Participants
Participants were recruited on a voluntary basis from 2 local fitness centers in southern New Jersey. Twelve perimenopause and postmenopausal women who met the inclusion criteria participated in this study and completed institution-approved consent forms. Participants ranged in age from 46 to 63 years (mean age, 54.8 years), with an average of 9.29 years since their last menstruation and were experiencing menopausal symptoms at the time of the study. Participants were eligible if they entered menopause naturally, did not take part in a regular exercise program 3 months prior to the study, and did not smoke cigarettes, use illegal drugs, or drink alcohol excessively. Women who answered "yes" to 1 or more of the questions on the Physical Activity Readiness Questionnaire (PAR-Q) obtained clearance from their Primary Care Physician prior to participation. 13 This study was approved by the Richard Stockton College of New Jersey Institutional Review Board for Research on Human Subjects.
Instrumentation
The PAR-Q is a specific measurement tool that addresses risk factors that are contraindications for exercise. Each question is nominal with a possible "yes" or "no" answer. If an individual answers "no" to all of the questions, the individual is deemed healthy enough to begin a physical fitness program. If an individual answers "yes" to 1 or more of the questions, the individual may have 1 or more physical limitations that could be an exclusion factor for exercise. 13 The Menopause Specific Quality of Life Intervention Questionnaire (MENQOL-Intervention) is a self-administered assessment tool that identifies the presence and impact of menopausal symptoms. The MENQOL-Intervention is a 32-item questionnaire that asks women about symptoms experienced in the past week. Symptoms are divided into 4 domains (vasomotor, psychosocial, physical, and sexual) and rated on a 7-point Likert scale with 0 being "not bothered at all" and 6 being "extremely bothered." 4 Test-retest reliability has been established using intraclass correlation coefficient and is found to range from 0.55 to 0.81, and internal consistency is established using the Cronbach alpha. 4 The 4 domains are further defined as vasomotor (eg, hot flashes), psychosocial (eg, emotional, intellectual, and social function), physical (eg, aches and pains), and sexual (eg, physiologic changes and intimacy). 4 The Modified Push-up Test measured the muscular strength and endurance of the body. Participants were positioned with legs together, knees and lower leg in contact with the mat, ankles plantar flexed, back straight, hands shoulder width apart, and head up. Participants then lowered their body so the chin touched the mat. Researchers recorded maximum number of push-ups performed without rest. 14 The Curl-up Test was used to assess the strength and endurance of abdominal musculature. Participants were told to lie supine with knees flexed to 90˚, feet in contact with the floor and arms at the side. One piece of tape was placed at the fingertips and another was placed 8 cm beyond the fingertips. Participants curled up until they reached the second piece of tape. As many curl-ups as possible were performed within a 60-second period. 14 The Sit & Reach Test was used to assess the flexibility of the trunk. Participants were asked to sit on the floor and feet spread to shoulder width, with a yardstick space between the feet. Participants were then told to exhale and lower the head toward the floor and reach between the legs as far as possible.
This was repeated for a total of 3 measurements, and the last measurement, in inches, was recorded. 14 Height was assessed on a stadiometer, and weight was determined using the Tanita TBF-521 scale, Tokyo, Japan. 15 Body fat percentage was calculated by using the Tanita TBF-521 body fat monitor/scale. The TBF-521 uses the Bioelectrical Impedance Analysis technique, which delivers a safe amount of electrical signal through the body allowing for the detection of body fat within the body. 15 The body mass index was calculated by dividing weight (in pounds) by height (in square inches) and multiplied by 704.5. 14 Baecke's Questionnaire of Habitual Physical Activity is a self-administered assessment tool that measures 3 aspects of physical activity: work activity, sports activity, and nonsports leisure activity. Each question is ranked on a 5-point Likert scale to assess the regularity of physical activity. 16 Validity was established for measuring self-reported physical activity. 17
Procedures
Prior to the beginning of the exercise sessions, researchers held an orientation at the fitness centers to present a brief overview of menopause, information pertaining to the study, and instructions on proper use of equipment. At the orientation, a demographic questionnaire was completed (Tables 1-3 ). The PAR-Q was completed to verify clearance. To obtain pre-test measurements, the MENQOL-Intervention and Baecke's Questionnaire of Habitual Physical Activity were administered, and physical fitness tests (modified push-up, curl-up, and sit and reach) and anthropometric measurements (height, weight, BMI, and body fat) were recorded. 4, 14, 16 Data were collected by independent assessors to minimize bias. Participants were instructed to maintain their training heart rate, with an intensity level of 65% to 75% using the Karvonen Formula-Heart Rate Reserve. Participants monitored their heart rate every 20 minutes. 14 For 8 weeks, participants completed the circuit training routine 2 times each week. Each session included a 5-minute cardiovascular warm-up, a 40-minute circuit training program, and ended with a 5-minute stretch/cooldown using the Precor Stretch Trainer. 18 The cardiovascular warm-up consisted of 5 minutes on a stationary bicycle. The circuit training consisted of 10 hydraulic machines and 3 types of aerobic exercise. The hydraulic machines isolated the major muscle groups with the following machines: Chest Press/Rows, Shoulder Press/Lateral Pull, Pectoral Fly/Rear Deltoid, Leg Press, Hip Abduction/Adduction, Leg Curl/ Extension, Abdominal/Lower Back, Rotary Torso, Biceps/ Triceps, and Squat Machine. 19 Hydraulic machines operate by a fluid pressure system; as participants work harder, the machine applies increased resistance. Participants were encouraged to complete as many repetitions as possible in 1 minute. The aerobic exercise stations consisted of rhythmic exercise, for example, jogging in place, marching in place, and step-ups on the Bosu Balance Trainer, all activities that train the cardiovascular system. 20 Each participant rotated through all hydraulic machines and the 10 aerobic stations twice, performing a hydraulic machine for 1 minute followed by an aerobic station for 1 minute for the duration (40 minutes) of the circuit training cycle. The Precor Stretch Trainer is a machine designed to encourage proper form and posture to individuals while stretching muscle of the upper and lower back, legs (hamstrings and quadriceps), hips, gluteus, groin, and shoulders. The participants performed 8 different stretches during the cooldown on the Precor Stretch Trainer. 
RESULTS
Nineteen women volunteered to participate in the study and attended the orientation meeting. Descriptive characteristics of participants can be found in Table 1 . All women participated in the circuit training program. However, 7 participants failed to complete the study because of summer vacation interference. Results are reported for the 12 women who completed the study. The adherence rate for the 12 women was 75%. Statistical analysis was conducted using SPSS version 14.0. A Wilcoxon signedranked test was utilized to compare the data obtained pre-and post-8-week circuit training intervention. A 2-sided P value of .05 was considered statistically significant. The MENQOL-Intervention (Table 3 ) was notably significant in the physical domain (P ϭ .008); however, the vasomotor, psychosocial, and sexual domains were not. All 3 physical fitness tests showed improvement in mean values from pre-to post-test scores ( Table 5 ). Of the 3 physical tests, 2 were found to be significant, including the modified push-up (P ϭ .04) and sit and reach (P ϭ .006). Significant changes were not observed in body fat percentage between pre-and posttests. Baecke's Questionnaire of Habitual Physical Activity, shown in Table 4 , did not show statistical significance for any parameters.
COMMENT
Although 6 previous studies have found beneficial results of physical fitness programs, few have published repeatable circuit training protocols with specific details regarding types of warm-ups, aerobic exercises, resistive exercises, and stretches. 5, 11, 12, [21] [22] [23] The details of this well-designed circuit training program strengthen the applicability of this study. A certified personal trainer was on site to supervise each circuit training session, ensuring that participants followed the circuit training routine utilizing proper techniques. Our results revealed that participants demonstrated an increase in flexibility, which strengthens the validity of the Precor Stretch Trainer. Because women generally exhibit upper body weakness, 24 one of the benefits found in the current study was that the circuit training significantly increased upper body strength. One limitation of our study is participants' motivation to be involved in a circuit training program. In an effort to increase adherence, our study consisted of a self-directed exercise program, allowing participants' flexibility in exercise times. The lack of statistical significance found in body fat percentage might be due to the fact that we did not control for nutritional intake throughout the intervention.
The purpose of this study was to examine the benefit of circuit training in relation to menopausal symptoms, QOL, muscular strength, endurance, and flexibility along with anthropometric measurements. Previous research has investigated the benefits of a circuit training program for perimenopause and postmenopausal women, but none have studied circuit training in relation to all of the above. Miszko and Cress 12 performed a case-control study to determine whether both aerobic and resistive exercises were beneficial to perimenopause and postmenopausal women. They found statistical significance in both types of exercise. 12 Asikaine et al 23 studied the physical effects and feasibility of a circuit training program on menopausal women and found that resistance training did increase lower extremity strength. Kemmler et al 25 found significance in physical tests for a 2-year circuit training program addressing the osteoporotic risk of menopause. Teixeria et al 10 addressed the isolated and combined benefits of circuit training and HT over a 1-year period, finding the best outcome to be the combination of circuit training and HT. Teoman et al 5 found significance in physical tests and QOL in menopausal women taking HT after a 6-week circuit training program. This study adds to the current research in important domains utilizing the MENQOL assessment tool. 4 Since this study excluded participants taking HT, we were able to isolate the benefits of a circuit training program for this population.
This research placed great emphasis on the MENQOL assessment tool, as menopause symptoms and QOL are of great importance during the menopausal transition. Hot flashes, night sweats, mood changes, depression, decreased cognitive function, frequent urination, joint pain, vaginal dryness, and decreased sexual desire are commonly reported menopausal symptoms. Because of the incidence of symptoms and their effect on one's life, many perimenopausal and postmenopausal women report decreased QOL. 3, 5 This study addressed the importance of exploring the impact of this intervention on QOL and menopausal symptoms as a potential treatment option. Further study is needed to determine the benefits of this circuit training program in perimenopause and postmenopausal women because of the small sample size of this study. Additional investigations should be pursued using a larger sample size and a control group to further validate the significance of this study. Subsequent studies measuring body fat percentage or other anthropometric measurement should address nutrition.
Although this study found statistical significance in the physical aspect of QOL, further research should have longer study duration to determine whether there is an improvement of other aspects of QOL. Future studies may consider longitudinal follow-up to determine the long-term benefits of circuit training.
Since circuit training combines aerobic and resistive exercise, potential benefits may include decreasing or preventing the risk of cardiovascular disease and osteoporosis, 2 major diseases seen in postmenopausal women. 25 A long-term study could assess the benefits of circuit training on the risk of cardiovascular disease and osteoporosis. As women increase in age, the risk of falling increases. 26 With bone mineral density decreasing in osteoporotic women, the rate of fractures due to falling increases. 27 An important component of decreasing the likelihood of falls is exercise utilizing balance training. 5, 28 The incorporation of the Bosu Balance Trainer into this study had the purpose to increase the balance of participants. 29 Previous research completed on young female athletes has shown an improvement in balance when using the Bosu Balance Trainer. 29 However, further study should utilize an assessment tool to determine whether the Bosu Balance Trainer in conjunction with a circuit training program has an effect on participant's balance in older individuals.
Lower back pain has been found to be prevalent in postmenopausal women. 30 Pervious research has found that an increase in low back flexibility corresponds to a decrease in lower back pain. 30 This study did result in increased flexibility of the participants. Future studies should investigate the correlation between low back pain and other musculoskeletal issues on improvement in specific measures of flexibility.
Hormone therapy has been shown to decrease menopausal symptoms and the long-term risk of osteoporosis; however, research has also revealed adverse effects. 7, 31 Further research could determine the short-term and long-term benefits of circuit training a method to decrease menopausal symptoms and potential increases in QOL.
CONCLUSION
The 8-week circuit training program was found to increase muscle strength, muscle endurance, and flexibility, while decreasing physical menopausal symptoms and increasing QOL. These results indicate that participation in circuit training is an effective intervention for perimenopause and postmenopausal women experiencing menopausal symptoms and a decreased QOL. The improvements found in muscular strength, endurance, and flexibility provide a benefit in perimenopause and postmenopausal women's physical well-being, fostering increases in physical fitness and potential decreases in the long-term risks of menopause. The results of this pilot study show promise that circuit training may be an effective intervention for managing symptoms associated with menopause.
